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MediastinumAbstract Objective: The aim of this study is to evaluate the value of mediastinoscopy in the diag-
nosis of mediastinal lesions.
Materials and methods: This is a prospective study. 33 patients suffering from manifestations of
mediastinal lesions and appearance of shadow(s) on a chest radiograph, were included in our study.
They include 16 males and 17 females. They were picked up from Al-Hussein University Hospital,
Bab-Elshaaria University Hospital, and AL-Zahraa University Hospital in the period from 2009 to
2013. Their ages range between 24 years and up to 67 years.
Results: In 30 out of 33 cases (90.9%), cervical mediastinoscopy provided a conﬁrmatory ﬁnal
diagnosis. Three cases had minor complications in the form of, wound infections in 2 cases, and
one post-procedure severe pain controlled by narcotics, and no major complications.
Conclusion: Cervical mediastinoscopy is a safe, accurate and cost effective procedure minimizing
hospital stay and allowing appropriate treatment to be immediately commenced upon diagnosis.
Mediastinoscopy is still the best diagnostic investigation of choice for paratracheal and retrovascu-
lar mediastinal pathology.
ª 2015 The Authors. Production and hosting by Elsevier B.V. on behalf of The Egyptian Society of Chest
Diseases and Tuberculosis. This is an open access article under the CC BY-NC-ND license (http://
creativecommons.org/licenses/by-nc-nd/4.0/).Introduction
Cervical mediastinoscopy is an invasive modality that is used
for examining the superior and middle mediastinum forstaging of carcinoma of lung, as well as establishing histolog-
ical diagnosis of mediastinal masses of uncertain etiology [3].
First described by [10], Jackson laryngoscope was inserted into
the mediastinum through a supraclavicular incision and lymph
node biopsies were taken.
Mediastinoscopy was initially described by Carlen’s in 1959
[2], and is used to assess mediastinal nodal enlargement seen on
CT and for staging of lung cancer.rculosis.
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diagnosis of mediastinal lymphadenopathy such as lymphoma,
Hodgkin’s disease, sarcoidosis, tuberculosis and also in detect-
ing infections such as histoplasmosis and coccid mycosis. Also
cervical mediastinoscopy can evaluate mediastinal lymph node
groups, proximal hilar lymph nodes and the most superior/ante-
rior portions of subcarinal lymphadenopathy and high and low
paratracheal nodes can be visualized and biopsied but other
groups cannot be evaluated by mediastinoscopy [9].
The procedure carries a low incidence of major complica-
tions, estimated at around 0.5% in the largest series. The com-
monest complication reported is iatrogenic injury to the major
vessels, which can even require repair under a cardiopul-
monary bypass circuit. Other reported complications include
pneumothorax, left recurrent laryngeal nerve paralysis, tra-
cheal or esophageal rupture, wound infection and major hem-
orrhage, and even damage to the tracheo-bronchial tree [5].
Thoracic CT often shows enlarged lymph nodes. It is the
most commonly used non-invasive staging method of the
mediastinum. Imaging techniques such as CT cannot always
differentiate reliably between benign and malignant lesions,
as enlarged nodes may be also inﬂammatory whereas
normal-sized lymph nodes may contain malignancy [6].
The performance of CT, together with the need for a deﬁni-
tive tissue diagnosis, mediastinoscopy (with biopsy) and endo-
scopic ultrasonography (EUS)-guided ﬁne needle aspiration
(FNA) biopsy, transbronchial needle aspiration (TBNA)
biopsy, and CT guided transthoracic FNA biopsy have
become standard methods for tissue conﬁrmation, with vary-
ing yields and complications [18].
Mediastinoscopy offers visualization as well as tissue diag-
nosis from an accessible lymph station, but it is an invasive
procedure with a substantial cost and a small deﬁnitive mor-
bidity [21].
Aim of the work
The aim of this study is to evaluate the value of medi-
astinoscopy in the diagnosis of mediastinal lesions.
Patients and methods
This prospective study revealed 33 patients suffering from man-
ifestations of mediastinal lesions and appearance of shadow(s)
on a chest radiograph. There were 16 males and 17 females
included in this study. They were selected from the Al-Hussein
University Hospital, Bab-Elshaaria University Hospital, and
the AL-Zahraa University Hospital in the period from 2009 to
2013. Their age range was between 24 years up to 67 years.
Every patient was subjected to the following
– Full history & clinical examination.Laboratory investiga-
tions: Complete blood picture, ESR, fasting and post-
prandial blood sugar, liver function test (liver enzymes,
serum albumin, total protein, prothrombin time, prothrom-
bin concentration, INR (International Normalizing Ratio),
renal proﬁles, ECG, and tuberculin skin test.
– Radiological examinations: Chest X-ray (P-A and Lateral),
chest computed tomographic scanning: CT scan was done
with contrast for each patient and two windows; namely,mediastinal and pulmonary windows were obtained, and
ultrasound of the abdomen and pelvis.
– Pulmonary function tests; forced expiratory volume (FEV1)
and forced vital capacity (FVC) and ratio of FEV1/FVC.
– Other diagnostic procedures were used according to the
diagnostic needs; including:
 Fiberoptic bronchoscopy (FOB), with lavage, brush and
endobronchial biopsy if needed.
 Standard cervical mediastinoscopy, to evaluate lesions in
the anterior–superior mediastinum.
Every patient must have fulﬁlled the following criteria
before mediastinoscopic intervention:
Routine blood tests such as CBC, liver, kidney function
tests, blood coagulopathy proﬁle must be within normal limits.
Pulmonary function tests especially FEV1 must be more than
one liter/1st sec. There was no conﬁrmed pathological diagno-
sis made in other modalities.
Inclusion criteria
The accessibility of the lymph nodes and/or mass to the cervi-
cal mediastinoscopy. Patients with mediastinal lymphadenopa-
thy on pre-operative CT scan should not have any accessible
peripheral nodal enlargement. Diagnosis failed to be reached
by other methods including EBUS guided or transbronchial
lung biopsy.
Surgical technique
Anesthesia
Operation to be done under general anesthesia, the operating
table should be adjusted to decrease venous congestion of
the head and neck but not enough to increase the possibility
of air embolism. The CT scans should be carefully reviewed
prior to the procedure. Large peripheral line was inserted.
Induction of operation was done by propofol 2 mg/kg, fen-
tanyl 2 mg/kg, and atracurium 2 micg/kg. Anesthesia was
maintained during the procedure by inhalation of sevoﬂuorine
2%. Ventilation was done by tracheal intubation with an
armed single-lumen tube. Patients were positioned in the dor-
sal decubitus with a roll under the shoulders to provide exten-
sion of the cervical area. The neck is moderately extended by
an interscapular roll in order to draw the trachea from the
mediastinum into the neck.
The endotracheal tube should be on the anesthesiologist’s
site. Circulation of the right arm is monitored using a pulse
oximeter. A dampened waveform may indicate innominate
artery compression.
Surgical technique
After sterilization, 3 cm transverse skin incision is centered
between the anterior borders of sternomastoid muscles
1–2 cm above the sternoclavicular junctions and carried through
the platysma and the small superﬁcial blood vessels are cauter-
ized by diathermy or even ligated after clamping as in cases of
the superior vena caval syndrome. After the para-tracheal fascia
opening and ﬁnger blunt dissection along the trachea, the
mediastinoscope was inserted. The mediastinoscope was then
Table 1 General characteristics of the studied sample.
Variables Patients
(No. = 33)
Age (years)1 Mean ± SD 45.9 ± 11.4
Min–Max 24–67
Days of stay1 Mean ± SD 4.5 ± 0.8
Min–Max 3 – 6
Gender2 Male 16 (48.5%)
Female 17 (51.5%)
Smoking habit2 Smoker 17 (51.5%)
Non-smoker 16 (48.5%)
Symptoms2 Pain and cough 2 (6.1%)
Dyspnea and cough 27 (81.8%)
Hemoptysis and
dyspnea
4 (12.1%)
Mediastinal lesion
level2
Hilar 21 (63.6%)
Paratracheal 12 (36.4%)
Parenchymal
aﬀection
10 (30.3%)
Tuberculin test2 Negative 29 (87.9%)
Positive 4 (12.1%)
1 Values present as mean ± SD.
2 Values present as number and %.
Table 2 Disease diagnosis by mediastinoscope.
Diagnosis No. %
Sarcoidosis 19 57.5
NHL 1 3.0
Bronchogenic carcinoma 5 15.2
TB 3 9.1
Bronchial cyst 2 6.1
Non-speciﬁc inﬂammation 3 9.1
Total 33 100.0
Table 3 Complications of mediastinoscope.
Complications No. %
Wound infection 2 6.1
Pain 1 3.0
No 30 90.9
Total 33 100.0
Table 4 Gender distribution of cases according to the ﬁnal
diagnosis.
Final diagnosis Males
(No. = 16)
Females
(No. = 17)
P-value
No. % No. %
Sarcoidosis 7 43.8 12 70.6 0.076
LNH 1 6.3 0 0.0
Bronchogenic carcinoma 5 31.3 0 0.0
TB 1 6.3 2 11.8
Bronchial cyst 0 0.0 2 11.8
Non-speciﬁc inﬂammation 2 12.5 1 5.9
Values present as number and % & analyzed by the Chi-Square
test.
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section under direct visual control with bimanual maneuvers.
The metal blunt-tipped suction-coagulation device and endo-
scopic swabs or graspers were used simultaneously for dissec-
tion of mediastinal structures. Endoscopic dissectors and
scissors, as well as clip appliers, were also used when indicated.
Trachea, carinal region with the origin of two main bronchi,
vena cava, azygos vein, right main pulmonary artery, and left
recurrent nerve were easily identiﬁed. Lymph nodes of levels 2,
4, and 7 were easily accessible for dissection and biopsy.
Lymph nodes could be entirely enucleated in several instances.
If a neoplastic inﬁltration on the outer surface of trachea or
main bronchi was suspected, a biopsy at this level was carried
out. Needle puncture was performed before biopsy if doubts
exist about the possible vascular nature of a structure.
Specimens were sent to the laboratory for frozen sections.
Minor hemorrhage was controlled by coagulation or compres-
sion with gauze. In some instances, clips were employed to
control minor bleeding or lymphatic leakage. The mediastinal
bed was not drained routinely; if judged necessary, 9-Ch
(3-mm) drainage was used.
Postoperative care
Patients are discharged from the anesthetic room to the obser-
vation room after complete recovery from anesthesia. Patient’s
admitted to ICU room for 2–6 h post-operative for observa-
tion, that includes standard vital signs, ECG (electrocardio-
gram) monitoring, and pulse oximetry. Chest radiography is
performed postoperatively on all patients to ensure the absence
at pneumothorax or other visible abnormalities. Blood tests
are done only when speciﬁcally indicated. Biopsy samples are
sent for histopathology examination. Drain is removed
2–3 days post procedure. Skin sutures are removed 6–8 days
post procedure. The patient is discharged from the hospital
2–3 days postoperatively and sutures removed after 6–8 days.
Statistical analysis
Statistical analysis was carried out using the SPSS computer
package version 17.0 (SPSS Inc., Chicago, IL, USA). The
mean ± SD were used for quantitative variables while number
and % were used for qualitative variables. In order to assess
the differences in frequency of qualitative variables
Chi-square test (v2) was applied. The statistical methods were
veriﬁed, assuming a signiﬁcance level of p< 0.05.
Results
There were 33 patients with mediastinal lesions included in this
study and their mean age was 45.9 ± 11.4. 16 patients were
men (48.5%) and 17 patients were women (51.5%). Most of
them were smokers and cough and dyspnea were the common
symptoms. The most common site of the lesions have been
found at the hilar area in 21 patients (63.6%) in contrast to
the paratracheal site with 12 patients (36.4%) who posses
mediastinal lesion. Parenchymal inﬁltration was presented in
10 cases (30.3%) and failed to be diagnosed by bronchoalveo-
lar lavage and transbronchial lung biopsy (Tables 1–4).
Final diagnosis was reached in 30 cases from a total of 33
cases (90.9%). The most common diagnosis in this study is
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cinoma in 5 cases (15.2), tuberculous lymphadenitis in 3 cases
(9.1%), bronchial cyst in in 2 cases (6.1%), and lymphoma in 1
case (3%). Final diagnosis was not reached in 3 cases and diag-
nosed as non speciﬁc lymphadenitis.
There were three minor complications in the form of wound
infection in 2 cases and post-procedure severe retrosternal
pain. There was no major vessel bleed, tracheal injury and
mortality.
Most of the cases of sarcoidosis were women 12/17 (70%).
All cases diagnosed as bronchial cyst were women 2/2 (100%).
All cases diagnosed as bronchogenic carcinoma were men 5/5
(100%).
Discussion
Standard cervical mediastinoscopy is employed for surgical
exploration of the superior mediastinum. It allows biopsy of
paratracheal lymph node stations on sides, anterior subcarinal
lymph nodes as well as direct biopsy of retrovascular mediasti-
nal tumors. The most common indication for mediastinoscopy
is preoperative nodal staging of lung cancer. Cervical medi-
astinoscopy is an important technique for the diagnosis of
mediastinal lymphadenopathy as lymphoma, Hodgkin’s dis-
ease, sarcoidosis, tuberculosis and also in detecting infections
as histoplasmosis and coccidiomycosis, other less common
indications are staging of non-small cell lung cancer after
neoadjuvant therapy, evaluation of middle mediastinal mass,
treatment of cystic mediastinal mass, evaluation of mediastinal
adenopathy in the absence of lung masses or in the presence of
diffuse lung disease of undetermined etiology [9].
In our study 16 patients (48.5%) were males and 17 patients
(51.5%) were females, age ranges from 24 to 67 years, with
mean of 45.9 years. Erino et al. [4] reported 46 patients (20
males, 26 females; age ranging between 16 to 63 years, with
mean of 40 years) with anterior mediastinal lesions. Abdel-
Rahman [1] found 65 patients, males represented by 66.1%
(43 patients) and females represented by 33.9% (22 patients).
Radwan et al. [16] studied 27 patients with mediastinoscopy
and found that 13 patients (43.3) were males and 17 patients
(56.6) were females, age ranging from 6 to 70 years, with a
mean of 46 years. Porte et al. [15] also reported that 60% of
their patients were males and 40% were females and their
patients were in ages ranging from 16 to 85 years (mean age
45 years).
The commonest compliant in our patients was cough fol-
lowed by dyspnea, chest tightness, pain and hemoptysis.
Strollo et al. [20], found cough with breathlessness and chest
pain as the major symptoms. No correlations was found
between our study and the study of Abdel Rahman [1] who
reported that dyspnea is the main complaint (75%), atypical
chest pain (50%) and dry cough (35%). Erino et al. [4] also
reported that 70% of patients were symptomatic by breathless-
ness and chest pain and 36% of patients had evidence of severe
compression of the airways.
In this study benign lesions represented 27 cases (81.8%),
while malignant lesions represented 6 cases (18.18%). Porte
et al. [15] reported that 68% of their patients (271 out of 398
patients) had benign lesions. Nicolas et al. [14] found in a study
using cervical mediastinoscopy that in 174 patients (64%) out
of 240 patients, 174 had non-small cell lung cancer. Graeter
et al. [7], found that in their series of 103 patients, only 20patients (19%) had a diagnosis other than lung cancer.
Hammoud et al. [9] reported 83% of their patients had a
malignancy and only 17% had a benign lesion on pathological
examination. For these patients with benign disease, medi-
astinoscopy may well obviate the need for any further
evaluation.
The most common diagnosis in this study is sarcoidosis in
19 cases (57.5%) followed by bronchogenic carcinoma in 5
cases (15.2%). Chauhan et al. [3] found lymphoma was the
commonest histological diagnosis (9 cases 26%), followed by
sarcoidosis in ﬁve (18%). This disease is often confused with
tuberculosis which is much more prevalent in India and these
patients are often given empirical anti-tuberculosis treatment.
Radwan et al. [16] found that 9 (30%) from 27 cases diagnosed
with cervical mediastinoscopy had sarcoidosis. Abdel Rahman
[1] reported 12 patients with sarcoidosis from a total of 65
patients presented with various mediastinal lesions. Porte
et al. [15] reported 191 cases (47%) of sarcoidosis from a total
of 398 patients presented with various mediastinal lesions.
Hammoud et al. [9] reported that sarcoidosis was present in
47 patients from a total of 392 patients with benign lesions
after mediastinoscopy.
In this study 3 patients (9.1%) with tuberculous lym-
phadenitis were diagnosed by mediastinoscopy. Chauhan
et al. [3] reported six adult cases (15.3%) of primary mediasti-
nal tuberculosis were diagnosed based on histopathological
examination of tissue sample obtained by cervical medi-
astinoscopy. Radwan et al. [16] found 7 (25.0%) from 27 cases
diagnosed with cervical mediastinoscopy had TB lymphadeni-
tis. Abdel Rahman [1] reported 7 patients with TB lym-
phadenitis from a total of 65 patients. Graeter et al. [7]
reported only three patients with TB lymphadenitis from a
total of 103 patients. Nicolas et al. [14], in their series reported
only 4 cases with TB lymphadenitis from a total of 240 patients
presented with various mediastinal lesions.
In this study 5 cases (15.2%) were diagnosed as bron-
chogenic carcinoma and one case (3.1%) was diagnosed as
lymphoma. Chauhan et al. [3] reported six cases (15.3%) diag-
nosed as non-small cell lung cancer. Radwan et al. [16]
reported 3 cases (12.5%) diagnosed as bronchogenic
carcinoma.
In our study 2 cases had a simple mesothelial cyst, partially
enucleated through mediastinoscopy with complete resolution.
Two cases of simple mesothelial cysts were reported in the
study published by [16] and [14] with excision through medi-
astinoscopy. Also one case of simple mesothelial cyst was
reported in a study published by [1]. Smythe et al. [19] who
reported the successful removal of mediastinal cysts by
mediastinoscopy.
In this study biopsy was taken from all cases. [16] failed to
obtain a biopsy in one patient because of the lesion invading
the tracheal sheath and preventing the induction of the medi-
astinoscope. Abdel Rahman [1] reported a failure to obtain
biopsy among 2 cases because the lesions were out of reach
of standard cervical mediastinoscopy. Hujala et al. [11]
reported that mediastinoscopy was technically possible among
229 patients (92.0%) out of 249 cases.
In this study 3 (9.1%) cases were diagnosed as non speciﬁc
lymphadenitis. Chauhan et al. [3] reported 4 cases diagnosed as
non-speciﬁc lymphadenitis. Radwan et al. [16] reported 2 cases
had non-speciﬁc lymphadenitis. Porte et al. [15] reported 10
negative cases among their patients and diagnosed by
Cervical mediastinoscopy in the diagnosis of mediastinal lesions 759exploratory thoracostomy (6 cases of sarcoidosis, 1 case of
tuberculosis, 1 case of metastatic adenocarcinoma and 1 case
of non-Hodgkin’s lymphoma). Hujala et al. [11] reported that
mediastinoscopy was not diagnostic in 19 cases (8.2%) out of
229 cases.
In this study accuracy of standard mediastinoscopy was
90.9%. The results are comparable to the results published
by other investigators. Chauhan et al. [3] reported 34 out of
39 cases (87.5%), cervical mediastinoscopy provided a conﬁr-
matory ﬁnal diagnosis. Radwan et al. [16] reported the total
accuracy of mediastinoscopy was (92.3%). Rodriguez and
co-workers [17] in a study of 181 patients recorded a total
accuracy of 93.6%. Nicolas et al. [14] performed 240 medi-
astinoscopies with a total accuracy of 98.6%. Porte et al. [15]
in their study stated that 400 mediastinoscopies reported a
total accuracy of 95%. Hammoud et al. [9] reported that medi-
astinoscopy established a ﬁnal diagnosis among 93.6% of their
patients reporting the efﬁcacy value and applicability of medi-
astinoscopy. Hujala et al. [11] reported mediastinoscopy was
diagnostic among 210 patients out of 229 cases (84.3%).
Cervical mediastinoscopy has been shown to be a safe and
effective diagnostic procedure. Although there are a number of
known complications of mediastinoscopy that include hemor-
rhage, pneumo-thorax, nerve injury (recurrent or phrenic),
esophageal or tracheal injury, wound infection, and other
sequelae of general anesthesia (cardiac ischemia, arrhythmia,
or respiratory insufﬁciency) [3].
In this study three minor complications were reported in
the form of mild hemorrhage (2 cases), and post-procedure
severe retrosternal pain (one case). Chauhan et al. [3] reported
the procedure is safe with minimal morbidity and noticed only
one case of recurrent laryngeal palsy. Radwan et al. [16]
reported three minor complications were reported in the form
of mild hemorrhage (2 cases), and transient hoarseness of voice
(due to left recurrent laryngeal nerve paresis) in one patient,
with no major complications reported. No mortality has been
reported. Vocal cord paresis usually results from neuropraxia
or compression of the left recurrent laryngeal nerve by hema-
toma. It is usually temporary. Kumar et al. [12] reported the
incidence of vocal cord paresis has remained remarkably con-
stant over the years at 0.3% and is usually temporary. Hujala
et al. [11] reported only 13 complications (5.2%), 6 cases of
paresis of the left recurrent laryngeal nerve, 4 of which were
temporary. Abdel Rahman [1] reported two minor complica-
tions among their patients in the form of mild hemorrhage.
Nicolas et al. [14] reported only two complications in their
patients, one of them was mild pneumothorax not necessitat-
ing drainage and a tear of the innominate artery, so the com-
plications were 0.83%, lower than the complications among
our cases. Rodriguez and co-workers [17] in their study
reported a complication rate of 2.7%, which is comparable
to our study and there is no operative related mortality.
Hajjar and co-workers [8] in their series of 72 patients with
mediastinal pathology reported only one surgery related mor-
bidity in the form of mediastinal hematoma. They had no
surgery-related mortality. However, hemorrhage, vocal cord
dysfunction, tracheal injury, pneumothorax and vascular
injury are other major complications that have been described
with this procedure with a reported incidence of one percent to
3.5 percent. Other possible complications include phrenic
nerve injury, esophageal injury and chylothorax [13].Conclusion
This study showed that mediastinoscopy is a safe, accurate and
cost effective procedure minimizing hospital stay and allowing
appropriate treatment to be immediately commenced upon
diagnosis.
Mediastinoscopy is still the best diagnostic investigation of
choice for paratracheal and retrovascular mediastinal pathology.
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